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Fil 5~18 m, “F-RI7KIR 8 m, APiHAE HAEH K
17, P O A A7 0 i A =S (B 1)
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AV A E 4% Simrad EY60 BlefR A
(70 kHz)REFFIIUR(E 1), BB GEAE
& B i GPS (Gamin GPSCSx, FE[E)k1S ., A/
WEAARYR B = A= Mg s | A0 o R L e T
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Acoustic survey area in Guishan wind farm area
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Tab.1 Main settings of EY60 Transducer

ZH parameter Beag i E
transducer setting

WBESR S transducer type ES70-7C
WA beam frequency 70 kHz
Jbk 5 % /ms pulse length 0.512
Jhk wf 6] B /s pulse duration 1
YR /W power 800
W R %3S R #f1/dB equivalent beam angle -21.00
AR 14 £5/dB transducer gain 27
W% Wi Z %% /(dB/m) absorption coefficient 0.018

il Ecoview v6.1 (Echoview Software Pty.
Ltd., WIRFE) A4 B 27 AR, S E AT B
BRGNS T T B IR 3 RS R RE A Y iz 7K IR
SRR, AR A VG RO R 2 m
AT ZIFIRZ 10.5 m, HABUMURHAIGEN 0.5 n
mile, PAZMTifill BT U545 BE (4 25 (B 2544 23 A R o
ST, RIRFTFWUG g
g ey s KRR R, S
[R5 B Sy (volume backscattering strength,
Sv) e/ NEE B -80 dB, FH T Bl 77z A= 2%
U R I AR 5
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13 EMFEHGRE o = —ASC_ )
PSRRI L e I, 16160 E 40 mm, " dnoy, 18527

WZER H 10 mm, 58 2.50 m, P82 3G Pip = Pia w107 3)

il 7 Wk, 55T A WrIE (S3~S2 . S1~S5., S5~89.
S6~S7. S16~S20. S19~S18. S14~S15), %Ki
M2y 0.5 ho A2 JEXF BT A R YA T B 47 25
T, BT 50 R R F R, Bum KT
50 FEHT, OIS 4 A 4 da B HORE o
0 S U AR W) B9 K K (body  length) Fl {4 i F (body
mass), HEKKEHZE 1 cm, EREWHHE 1 g.
1.4 &N FIREEITME

A 2 By kAL B B
(number density, J&/km?)5 %% 5 & %5 J& (biomass
density, t/km?),
1.41 HigEARE MM R S
ARG, ACh:

B=Y/A(1-E) (D

b, B WS (kg/km?), ¥ RT3tk %
(kg/h), 4 MBI (km*/h), E kiR
(E=0.5),
142 BREMAEEEE I FEREEFITMEFESY

DL SRR N B A 43 L ) 32 24K 4R, BFoE
KBNS | YR ECR R p, , MBI EHE o,
53R

KM, ¢ (%) WSS i DR SR RO 1 L, NASC
RS ARG BT Y S B0 E (nautical area scattering
coefficient, NASC, m*/nmile?), o, T4 41
i .28 14724 J5 1] HICH 8T AR (backscattering cross-
section, m?), w; A i PRI (g)

_a T
Ope = D 1010 (4)
i=1

Kb, n A 2= A I AP 24k, TS, WA i b
R, L, B i PR AR K (cm),
byo; NS @ WIFPH) HFRRESEL, &P RS
S ZAE IR 2, Hp S Trachurus japonicus) |
M KA (Apogonichthys ellioti) M > 2% K2 fif
(Apogon semilineatus)W) by 2% BB T fi(Siganus
oramin)'", #(Mugil cephalus Linnaeus)f¥] byy =%
L iE (Sillago sihama)t'™®, [MEEH(Kumococius
detrusus)¥] by % (Platycephalus indicus)!'”,
H Wi fh.(Argyrosomus argentatus). 75Ukt (Nibea
albiflora). B¢ W it (Johnius belengeri). Wik
M . (Collichthys lucidus) 51 by 2% KiE

F2 REFHKEBEFITGETHER by E

Tab. 2 Acoustic estimation species of Guishan wind farm area and their by values

A species T4 Latinname  by/dB|Fi2S species i T 44 Latin name b,o/dB [FliZ& species  $ii T 44 Latin name b>y/dB
LIRS  Ophichthus evermanni  —76 | i fi Trichiurus lepturus ~ —66.1 | L YEfiE Brionobutis koilomatodon 76
B 5§ Pisoodonphis canerivorus =76 || ¥k [GAS 20, Loligo duvaucelii 78 FRIG Anchoviella commersoni ~ —72.5
INS A
bo3 o] Muraenesox cinereus 76 || ARG  Gerres lucidus ~72.5 | i llisha elongata -72.5
RYERTALES Dysomma melamurum -76 | 5E W) g foe;;)r%:athus brevi- ~72.5 | ANTESER  Polynemus sextarius -80
fif Platycephalus indicus -84.5 | Z s Sillago sihama —64.4 | fi&fk Arius thalassinus -72.5
1] & fif Kumococius detrusus —84.5 || X% Coilia mystus -70 Pryéfa Trachurus japonicus -72.5
ik Argyrosomus argentatus —68 M KA Apogonichthys ellioti —72.5 || = BHE Epinephelus brunneus -72.5
1B
eyt Nibea albiflora —68 || BT Leiognathus bindus ~ —72.5 | fiff Mugil cephalus —64.4
W B i tt Johnius belengeri -68 | EBEHE T4 Siganus oramin ~74.1 | LRLEBEL  Plotosus lineatus -72.5
LA AN Collichthys lucidus —68 || ZEEC A S}fldlslvf)onr;ymu;? rich- —72.5 | 4k Therapon jarbua -72.5
2R LR R Apogon semilineatus ~72.5 || EWItk R Thrissa vitirostris -70 MR R  Gastrophysus spadiceus — —76
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(Larimichthys crocea)[zo], R (Coilia mystus)-5 1%
Witk i (Thrissa vitirostris) ¥ by 2 7% fig (Engraulis
Jjaponicus)*", z BE A7 BE f1 (Epinephelus brunneus
Bloch)f) by 5% 41 Bt (Epinephelus awoara)™,
FENE R i (Gastrophysus spadiceus)I) by 5% 4475
2 3% fifi (Stephanolepis cirrhifer)*, HAth f2 F 1y

by B2 B M 2 PR A AT 5T 20
WA o5 RO A R & B (coefficient of

variation, CV)3é7r, HitEARPY:
cv="22 (6)

J4
D
N=—= 7
N7 (7
P, A HPHABE A, D O E B AR (km), 4 4
PEACEIR AR (km®), ASUCRIA A 2E 255N 5.56.
15 &XIFHTSWE
X R, 375 7K Sl 1 £ 2 (81 38 05 5 2R A7 037 H bk
SR BN S, A Dy i Sl oy PR D7 2 (split
beam-method 2)”, KM ZSHEEWE 3.
* 3 BEERKENSH

Tab. 3 Singletarget detection parameters

4 parameter

H #5385 3 {E/dB minimum TS threshold -70

Jhk b 58 B4 = 7K S7-/dB pulse length determination level 6
F/IMAMERKSE minimum normalized pulse length 0.75
T RAFUHERK S maximum normalized pulse length 1.5
TR M2/dB max beam compensation 4
F/NEEK B minimum echo length 0.8
KB maximum echo length 1.8
BRI ZE maximum phase deviation 8

HSr I 5 5 I P ol FH << #2500 38 B (detect fish
tracks) A% it i B LA 5, SRR E o U 2 3
FALE R ) 2R S (— AR T 3 ),
DL R — gkt fe K P a2 shhds, RIOf e s T
Ff—RfamEZ N 0gkE5ys . BEERE, s
BT TS SRE S A,

1.6 HRESTHEKRXZR

ARCLL 2 m R ETUR R 2R )R, S
114K 2 NASC {H A b, LA b WU 7K 38
Ol 5F IR TE B AT RRIE; MR TR Ty
SRR R BKER, XX 2 BRI T
LRPEmIE, LARFIE A et

2 HREHMH

21 FfEEAETIARY

AR A LA AR 0 38 i, Sk 2K 3, AR
212 M, BRESSE 6 M, ERESIEON 13 Fho SHHRER
W MG 5 T80, A BT | IRt
W26 | RERSE SRR 2 5 A PEAG, EIAR U A
Z 5P a2 34 Fh, WARYIECETT S
#Y f1 25 3 ) N 85 BE W F £ (Siganus  oramin), fif
(Mugil cephalus Linnaeus), ¥ B #§ (Leiognathus
bindus), Ukt (Argyrosomus argentatus), 7548 5
fik (Polynemus sextarius), HAW2F 5 BAEILE 4.
M4 AL, K kS 5 w22 e i
KBRR B E K 1.09x10% FB/km?, %5 &8 %
k1 227.48 kg/km®,

x4 ERVBEMSNEXEYZANER
Tab. 4 Biological composition information of the most abundant 5 species

R4 /mm /g
fhZE species Bt/ fish number 43 H/% percentage body length body weight
JLl range {H mean JL[F range ¥{i mean

WP W A0 Siganus oramin 40 19.61 56-114 85.63 10-27 235
fiff Mugil cephalus Linnaeus 34 16.67 111-143 125 33-70 32.91
W BEHR Leiognathus bindus 27 13.24 56-98 84.33 2-40 14.04
HUlifh Argyrosomus argentatus 17 8.33 14-127 66.5 8-52 10
748 Sl Polynemus sextarius 13 6.37 68-92 79.88 12-37 13.85

22 FEEIMHBLERZRE

FEE TR VAR I (28 P B B B ol 5.97
10° B/km®, ¥EURE%E N 15.13 thm®, HZYIEL
HHT S AR R PR R Y AR

53.72% (& 5). WHL /KIS M I % % 5 7R
W I A R A AR — 2, e IS AR
A LK Sk B e v, PR ALK R 1) % R A, R
MWK 2, [ 3),
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Tab.5 Number and biomass density of
the most abundant 5 species

; HoE R/ B
ﬁ?@ 4 2 2
species (x10%/km°) (t/km?)
P number density biomass density
F i £ 4.95 0.49
Argyrosomus argentatus
T AR 7.86 1.10
Leiognathus bindus
WBEWE T 11.85 2.78
Siganus oramin
i 9.89 3.25
Mugil cephalus Linnaeus
T ik 3.78 0.52
Polynemus sextarius
&
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Fig. 2 The distribution of number density in
Guishan wind farm area
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Fig. 4 The frequency distribution of fish target
strength in Guishan wind farm area
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Fig. 5 The vertical spatial distribution of fish
target strength in Guishan wind farm area
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K, 2y BRI 32.31%; 4~6 m, 6~8 m /K)ZIK
Z, HZFZHIAK, FIE3 B, NASC Rk
IR, e 28 R =0.9271,
3 itig

e Ll R 37 K 38 22 25 B &) 4 R 1) B IR 37,
HARERBEMWAESE L, EHHIERET Ay h
AR B — 8 R JE i R R 7K 24
B )t Bl A /N, oA i sl AR e K IROK
a2 b KB — o R e B SRk XK, 4
5% 2 KU FEL 3 7K sl Ml % U5 1 B K PR 24 R A, T
fl &5 SR Tt e s L IR B 5 0 mfEE, N
V0 XU HEL 37 S B b 5 U A A A A PR L L A
4
3.1 KK E R REZE

T2 A B KU R 37 7K SR vl 5% U5 R
15.06 tkm®, i $9 #F 1 AR k AY Al 45 R O
227.48 kg/km®, 2 FIEAGSE R I AR, T AR
B2 FEIR VAR A G 77k, RSl 6 SR AL 1Y
T2, HAE SR AT A 220k, Iz il BER
(ASE 51004 TR R I BE LR 22 5 kP28, A
W 5% 471 0 G AR B 7 =y % I TRA 25 SR 24 R B,
JAHL 37 7K S8k %) Al B U S T 43 A 22 SRR (2,
1 3), K AT 3G ISR Al 5 B AR AR 1R 25

MRS I TR HO KR R R KB R R
PR DUy 7 2 PP 45 SR e, 3l WS R 5
FEHHE R FESEE>ETE), RNy
B 2RI I 7K 5 BOOE H A 7K SR A% R FR: 1 R
WE A e, R ERER S, hFRBR TS
TGEREAR BN, S0k 2l 9 IR 2% A e
AR A DAL T R K SRk 2R eIl B R A,
SR AT i A Y B A DA I A B AR AR AT

A K Sk B el 9 IR S BE S A K,
Al BESE RN A KA EE AT HE A T Y,
W BEIRRIR R o TR BKTE 2014 ARk 221
Ay () 0 SRR L AR 2 5, B UR
31k 17380 AT RE AR K e 9 SRR ) 1 28
32 EWEEZES S

JRUHL 37 7K S it Il 5% 5 SR 4R o A, e R I P
A6 5 7R A K 0% B vy, TR K S ) 5 R A

fR(E 2, B 3), ATfgSE XU ik iz A
(7K T M 35 YL BR B T Hh ) ke ) 11250, iR T
PR T 2R M AR T AN . faZE TS £
M2 R R, BEAE KRB, HAR-3 TS Sek
NEHER (A S), BIRAMARMGER R 501 TIRE,
B HE P R AR5 2 1 £ R 2 B R, X
) Il HCH AR A o WAm A, 56T Al 3 A il
TR ] BE IR/ o

A A Kl ) 2 R 250 A T 2~8 mK
JZ2, 2905 EARR 77.60% (Bl 6), FBA Kl Bt
B EEGE TP FKZ, X5 Kubecka 25345
WHR(AXRAENIIKZER, "G W RZT
), BT L 2RI T L. AR
A4 I 1) A REUH S 58 B 1) e /N (B 80 dB, HH
T Bt i U A ) A S5 BT AR B L {E S, B
NASC K234 R B (& 6), P74 H [l )
BERA LR, Hoka B0 EHEP s, @
i Ecoview B4+ Y R {E I v/ (threshold response)
FEH M Sy BUE A B X NASC B 520, M B
TR B A B Sy 1) AT A5 (R X ] o
33 EEFWHEHESH

3 HE A T 5 80N 5 IS AR XA 5
PRI BB 1E K JZ B IR 2 m LR
2N 0.5 m VUL, BNERESIKMEDIIAS
SRUMENEC, HSIE SR CEA ., XA
AR ) A PR 5 SR R B, R A K S A7 A AR I
G, MR S BB T REARAG PEAT 45 SR04
FROME 3 Be b 25 52 i B PPAGORS BE, 76 Va7
SeyE A b, B T N EXT P A fa P 2 A A R
THEFROR, MR RAE AL B AR S 5 S,
X HHT G A T BT B E AT A e (R EL Y
P 725 R i 2 [0 3R 17 Ay 1 VT 2 B i 3¢
BEMMESYE, M SBOPMES R AR BT
L 370 7K 3l T /DN, AR BIF 5 A& A 90 A 7K R 3t
PAF B RAEAS AT BTy YR A A, X 75 2
FUMEHEAT 40 B, T B AR b 3 PR 28 0 R {8 9 T
HIFZI

A A KB — PP g 4 K 2%k, T
F ARSI E S AG 0k A7 WS IR A . o AR 4P
TE 2015 AFA5 20 2w W Vg A, R 30 RE B iR
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(Secutor ruconius)TE ¥ 3R B0 & Fr 5 H H 5 3k
86.87%, it F MU AR 431k 5 H ik 30 346 U vk
(R PPAL 25 SR AR — B, HE W Ve AR P 304 rh B A
e YRR KB, T bR s R A 0 32k A AT A P
T GEVR B o AR A 7K 3 A% 0 o i AR K A X 43
(R 4), ANFEOFE IR A —E2E S,
{6 B A e ARG DN 2 1R 25 M BB, TR e ]
[l e FR A3k SR TPA Yl 9% 5 %

XF ¥ 2t Fh AR IR A K, 4Rt H
FRIRFESEL bao ST P 22 PG B (1) — 1~ 22 A
Fo AR 2 HIBEL by BB RIS,
AT BT PP 25 SR s B — 2 R A 5
H11 120 kHz FEBEEE 700 by H-74.1 dB, ¥R
MysEEnta XK R 7.3~19.5 cm; AHFSE % T LK
H 7.6~11.4 em, (i F LRVERIN, (HAMFTE A7
$iFZE R 70 kHz, {fifH] 120 kHz T 1 by 2KAG 5 17
BRI AR o, T IR SE 0 el B U 50 I O

Hp R K AR AR ) E bR R B T RS T AR
AR AR R b, o Z 40 s 22 e IR R4
R TR ME . BB BeF 8 N 51 22 1 B 4
P R EEDY | g 2R PO AR R O )
HARGRE, % &5 A K BR, K dg Rk S5
IR 25 A ORI T OCHE S, A B T4 7 21T
PR B, DA 50 4 1) 2 48 XU R 3 K Sk 1 el
TEIREAR

SE Wk
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Abstract: Based on acoustic and bottom trawl survey data in the Guishan wind farm area in autumn 2019, we
analyzed the species composition, species dynamics, and spatial distribution of fisheries resources in that area. A
total of 72 species of swimming organisms and benthic invertebrates were caught, of which 34 species were assessed
in this survey. The number and biomass estimated by the acoustic method were 5.97x10° ind/km? and 15.13 t/km?,
respectively. Fish aggregation distribution characteristics were obvious in this area, and the density was higher in the
northwest and southeast regions. The distribution range of fish single TS was —68-—41dB, of which —68- —58dB was
dominant (79.12%), corresponding to a fish body length of 3-8 cm. With increasing water depth, the mean fish TS
first decreased and then increased. This study was the first acoustic survey of fisheries resources in this area. The
assessment results could provide accurate information on the quantity and distribution of various fish species, and
provide basic data for monitoring long-term changes in fisheries resources after the wind farm has been completed.
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